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DEDICATED TO CHAO KO
We are pleased to dedicate this special issue of Finite Fields and Their
Applications to Professor Chao Ko on the occasion of his 90th birthday.
Chao Ko, sometimes spelled as Zhao Ke, was born in Zhejiang province in
China on April 12, 1910. He received his B.A. from Tsinghua University in
1933. After two years of an assistant professorship at Nankai University, he
went to study at Manchester University in 1935; he received his Ph.D. there
in 1937 under the direction of L. J. Mordell. His thesis was on the theory of
quadratic forms. Ko returned to China in 1938 and became a professor at
ChongqingUniversity. In 1953, Komoved to Sichuan University in Chengdu
and he has been a professor there ever since. During the period from the late
1950s to the early 1960s, Ko was leading a group of young talented students
to study number theory. At the time, his work looked quite promising. But
unfortunately, it was soon interrupted by the 10-year Cultural Revolution
(1966}1976) which swept through China. Despite irreversible historical chal-
lenges, Ko was able to produce a number of good students in China. In the
mid 1980s, Ko's school was starting to systematically produce students in
number theory and combinatorics, usually with the help of his earlier stu-
dents such as Qi Sun (in number theory) and Wandi Wei (in combinatorics).
In 1999, Ko was awarded the Chinese Ho Leung andHo Lee prize for Science
and Technology progress.
The following is a brief description of some selected results obtained by
Professor Chao Ko, in more or less chronological order, based on Professor
Qi Sun's article in the special issue dedicated to Professor Chao Ko's 80th
birthday (Sichuan Daxue Xuebao 26 (1989)).
Ko's early work started with quadratic forms. For a positive integer n, let
R

denote the smallest positive integer with the property that for every
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integral positive de"nite quadratic form
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The problem of understanding the number R

originated from the earlier
work of Landau and Mordell. In 1937, Mordell proved that R

4n#3. In
1938, Ko proved R

"n#3 and thus completely settled the problem. In
1940, Ko further generalized Mordell's result and proved that for any given
n variable unimodular quadratic form f, there are 

"$1 and rational linear
forms ¸

(14k4n#3) such that
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Let h

denote the class number of n-variable positive de"nite unimodular
quadratic forms. Hermite proved that h

"1 for n47. In 1937, Mordell
proved that h

"2. In 1938, Ko proved that h

"2 for n"9, 10, 11.
During 1958}1960, Ko further proved that h

"h

"4, h

"4,
h

"5, and h
	
58. A general result of Erdo s and Ko (1938) says that
h

52n for all large n.
A conjecture of Erdo s (1938) states that the diophantine equation
xy"z	, x'1, y'1, z'1, (1)
has no integer solutions. By a very clever methodKo (1940) shows that Eq. (1)
indeed has no integer solutions if (x, y)"1, but has in"nitely many integer
solutions when (x, y)'1, given explicitly by
x"2
(2!1)
,
y"2
(2!1)
,
z"2
(2!1)
.
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This work inspired a number of papers by other authors on Eq. (1), but no
new solutions were found. Fifty years later, Erdo s (1990) further conjectured
that perhaps Ko had found all integer solutions of (1).
A well-known conjecture of Catalan (1842) says that 8 and 9 are the only
consecutive positive integers which are proper powers. That is, 2#1"3 is
the only positive integer solution of the Catalan equation
x
#1"y, p52, q52. (2)
In 1962, Ko proved the weaker result that no three consecutive positive
integers are proper powers. A special case of Eq. (2) is the equation
x
!1"y. (3)
This equation has no integer solutions with x'1, as "rst shown by Lebesgue
(1850) and later by Cassels (1960). A more di$cult and longstanding case of
the Catalan conjecture is the diophantine equation
x
#1"y, p53. (4)
This equation was studied by Euler for p"3, in which case the only solutions
are x"0,!1, 2. Partial results on Eq. (4) were obtained by many authors in
the early 1930s. Finally, in 1964, Ko completely settled Eq. (4) and showed
that (4) has no non-zero solutions for all p'3. A simpler proof of this result
was later given by E. Z. Chein (Proc. Amer. Math. Soc. 56 (1976), 83}84), as
Hendrik Lenstra, Jr., kindly informed me. Ko's method is highly original and
clever. It is based on computing the Jacobi symbol ((Q

(x))/(Q

(x))) via
Euclid's algorithm, where Q

(x)"(x#1)/(x#1) for odd k. His method has
found a number of other applications, in diophantine equations arising from
linear recurring sequences, in Terjanian's proof (1977) of the "rst case of
Fermat's last theorem for even exponents, and in some results of Rotkiewicz
(1983) and Ribenboim (1988}1990).
Another conjecture on diophantine equations says that the equation
xyz"x#y#z"1
has no rational solutions. This conjecture was proved by Ko (1960) and
independently by Cassels.
Ko's most well-known result is perhaps the so-called Erdo s}Ko}Rado
theorem in combinatorics. It says the following: Let S be a "nite set of
n elements. Let k be a positive integer such that 2k4n. LetA

(14i4f (n, k))
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be subsets of S satisfying
A

4k, A

A

O0, A

/LA

, 14iOj4f (n, k).
Then we have the inequality
f (n, k)4
n!1
k!1 .
Furthermore, the equality is achieved if all the A

have a common element. As
Frankl and Graham put it, &&The Erdo s}Ko}Rado theorem is a central result
of combinatorics which opened the way for the rapid development of ex-
tremal set theory.'' This theorem was proved in 1938. At the time, the authors
were not sure if other people would be interested in the result and thus
postponed the publication of the theorem until the early 1960s. Since its
publication, the Erdo s}Ko}Rado theorem has been generalized, reproved,
and improved in many directions. It is a widely quoted result. As Erdo s puts
it, it is one of his most quoted theorems.
Ko's school is the leading center for elementary and combinatorial number
theory in China. Its in#uence has gained international attention over the
years. Simplicity, originality, and cleverness are the basic styles in Ko's
arguments. These classical strengths have in#uenced and will continue to
in#uence his students and others who have followed Ko's work. Despite the
fact that Ko did not work seriously in the area of "nite "elds, many of his
later students are now actively involved with various aspects of "nite "elds.
The editor thus thanks Gary Mullen and his entire editorial board for their
support and cooperation for publishing this special issue in the journal Finite
Fields and Their Applications. Finally, the editor is grateful to all the authors
of this special issue for their timely and interesting contributions, all upon
short notice.
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